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My path to alternative jet fuels -

- University of Illinois Urbana-Champaign v 22
— 2012 BS ABE - Hoeft Technology & Management Minor ROCIQFORD
77 ILLINOIS, USA
— 2014 MS MechSE - Surrogate modeling of alternative jet fuels /

for study of autoignition characteristics

— Current. PhD MechSE — Physicochemical and performance
study of next generation alternative jet fuels
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Global needs necessitate fuel =A==
diversification
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Fuel sourcing
instability &
market volatility

CORSIA CO,
mandate 2019

Airline travel &
commerce

doubling over
next 20 years!

3000+ fuel
convoy deaths
2003-20072

2050 target
-50% CO,

1International Air Transport Association (IATA) Press Release No. 62, 2018
2Army Environmental Policy Institute, Sustain the Mission Project: Casualty Factors for Fuel
and Water Supply Convoys 2009 3



Address three critical facets for =A==
AJF expansion & integration A
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Support continued AJF development =A=
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Alternative Jet Fuels Test Database TAT

NSCENT

Foundational database of current
& emerging alternative jet fuels

Goals:

Compile jet fuel data into comprehensive, centralized
knowledgebase

Integrate knowledge on AJF development path to aid in design
and certification of new jet fuels

Support alternative fuels research and certification for national
and international multi-stakeholder initiatives

Increase accessibility to fuel testing data and approval reporting



Focus on critical fuel property

& test data

Feedstock
production &

logistics

End use production Fuel property
& emission testing testing &

approval

Kinetics Testing
e Jet fuel surrogates e Fuel analyses
¢ Kinetic mechanism ¢ Autoignition

Publications
e Approval Reports
¢ Technical Studies

Properties
e Thermophysical
¢ Physicochemical



AJFTD annual targets & tasks A=

e Identify available data resources - collect fuel test data ]
e Develop web interface - optimize data schema and populate
database

o Understand AJF variability - evaluate tools for fuel blend property
predictions

e Expand analysis capabilities and data storage - convert fuel
data for enhanced integration

e Upgrade site to directly and dynamically interface with database
- extract useful fuel statistics (e.g. category distributions)




Fuel property & test data sources ?A?

ASCENT

Air Force Research Petroleum Quality
Lab (AFRL) Information

e 400+ POSF numbers Systems (PQIS)
e GCxGC data for 87 fuels ¢ 9,201 fuel records

Metron Aviation NJFCP

e 14,823 fuel records e Fuel property and test
across 13 domestic data for Category A and
airports C fuels




Gen I: user specified queries & file —A—
download
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Document repository
Advanced search
User data submission
Direct file download
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|
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AJFTD: testomasase

SEARCH SUBMISSIONS

DOCUMENT DATAB,
Click on the name of a Data C below to displa
0 CHEMICAL KINETICS MECHANISMS

(O CHEMICAL",
(O EMISSIONS
& FUEL PROP
= ALCOH

» 10021

. 22

. 51

10021

Received: 12/04/2012
Fuel Type: Biojet
Quantity: 880 gallon(s)
Origin: Gevo

Data Description:
AFPET laboratory reports
Download Data:

POSF 10021 Lab Report

Description: Additized Gevo Fuel 9641

'se one or more fi
uthors have beer}
the same format

Keywords:
tle:

uthor:
ubli n:
Ol:
ear:
Data Type:

SEARCH

Search AJFTD D

Enter your search below. We will attempt to match your entry in as many ways as we can against our documents. You can also use
our advanced search if you would like to be more specific.

Search Term(s): 10325

Results
Matches (4) [ dditional D (1)

Matches

711720
201 §t PDF.
» Abstrs igfe Information

POSF 10349 Data
2013. Format: PDF.
» Abstract | More Information

POSF 10348 Data
2013. Format: PDF.
» Abstract | More Information

e

Information Type: All Types

Bearch,| Reset Form
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C7 C8 C9 C10 C11

Figure 1. Weight percent of]
8%, F-T SPK

Ap

A 1 c D E F
HRJ Fuel | Date POSF POSF ﬁﬂ»} Designation: D7566 - 14a An American National Standard
Feedstock Delivered Number number with
IP.8 additi INTER v
0/4/2009 6152 6183 1
3'}1?3313 Z;Z(Z)g R 1 Standard Specification for
Reprocesst 342010 11 418 : Aviation Tu rbu;le Fuel Containing Synthesized
ol Hydrocarbons
Mixed fat Rl 272 7383 This standard is issued under the fixed designation D7566; the number immediately following the designation indicales the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
[ [ O [ 480 superscript epsilon (&) indicates an editorial change since the last revision or reapproval.
EIEEN MR W2 A ML T This standard has been approved for use by agencies of the U.S. Department of Defense.
FECN K] 5 [ 22 [ 010 hone
7 S5 23 012
nCs

LLNL BUTANOL ISOMERS MECHANISM

The following provides links to the chemical kinetic mechanism, thermodynan|
transport parameters for butanol isomers (C4H9OH) from Lawrence Livermd
Laboratory. The mechanism was validated by shock tube (ST), rapid compre:
(RCM), and jet-stirred reactor (JSR) experiments.

[BETA_

Report of Biobased Content Analysis using ASTM-D6866-08

Miami, Florida 33155 USA
Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com
www.betalabservices.com

PJLA ISONEC 170252005 Testing Accredrason # 59423

Submitter Label:
Laboratory Number:
Material Analyzed:
Date Recelved:
Date Reported:

Mean Biobased Result:

y of Dayton Institute
6152

Beta-274341

BIOBASED LIQUID

February 3, 2010

February 10, 2010

97% *

Proportions Biobased vs. Fossil Based
indicated by ‘C content

Fossil Content
%

Test Conditions:

* Pressure: 0.04 — 80 atm

at the place of manufacture but can be used to
he quality of aviation turbine fuels for contractual
all points in the distribution system.

Is specification does not define the quality assurance
d procedures necessary to ensure that fuel in the
n system continues to comply with this specification
kh certification. Such procedures are defined
for example in ICAO 9977, EIJIG Standard 1530,
2, AP1 1543, API 1595, and ATA-103.

specification does not include all fuels satisfactory
n turbine engines. Certain equipment or conditions

tics than is shown by this specification.

F' permit a wider, or require a narrower, range of

ile aviation turbine fuels defined by Table 1 of this
on can be used in applications other than aviation
jeines, requirements for such other applications have

e Temperature: 720 — 1700 K
* Equivalence ratio: 0.6 - 1.7

idered in the dev of this

thetic y ic fuels, and

. . . .
ynthetic fuels with p derived

P P ion.

Download:

s specification have been evaluated and approved in
e with the principles established in Practice D4054.
values stated in SI units are to be regarded as
INo other units of measurement are included in this

Detailed mechanism for high and low temperatures

Detailed mechanism for high temperatures

Detailed mechanism for low pressures

Thermodynamic parameters

Transgor‘( parameters

Related Literature:

A comprehensive chemical kinetic combustion model for the four butanol iso

O
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Data conversion incentives TAT

NSEENT

- Accelerate data retrieval
— Easily find fuels without searching hundreds of reports

- Enable statistical analyses
— Develop correlations for global combustion properties
— Expanded dataset provides more meaningful and
robust correlations

- Identify unusual data (misreported, outliers, ...)

- Facilitate collaboration with related programs and
data sharing (JETSCREEN)

12



Adaptable NoSQL data structure ?A?

Non-Relational (NoSQL) Relational (SQL)
Flexible schema Structured schema
variable data can be easily new data must be consistent with
inserted/altered predefined structure

DynamoDB

v AWS @ Illinois partnership
4 University maintained — minimize
liability, unintended costs

v/ Connect with databases using
JSON format documents

13



Encapsulate variable information
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Specification:

Test
Appearance
Color, Saybolt

Total Acid Number (mg KOH/g)
Aromatics (% veol)

Mercaptan Sulfur (% mass)
Total Sulfur (% mass)
Distillation

Initial Beiling Peint (°C)
10% Recovered (°C)

20% Recovered (°C)

50% Recovered (°C)

30% Recovered (°C)

End Peint (°C)

MIL-DTL-5624V Grade:JP-5

A
14Methm
2 MIL-ST  994C(1)
3 |ASTM D €045 - 12
Wright 4 |asTy
Report PDF |——=|s | Excel
@ = Date | 6 |2s
JON: GENERAL FUND 7 |ASTM D 4294 - 10
8 |asT™¢ D 86 - 12
Sample Submitter: 9
LAFRL/RQTF H;
1790 Loop Road N —
Bldg 490 1
Wright-Patterson AFB, OH 45433 12
13
Reason for Submission: ZAFRL Ressarch y;
Product: Aviation Turbine Fuel, Keroser—

Qty Submitted: 2 gal

Method Test Min Max Result F
MIL-STD-3004C(1) Appearance Pass
ASTM D €045 - 12 Color, Saybolt Report Only +18
ASTM D 3242 - 11 Total Acid Number (mg KOH/g) 0.015 0.002
ASTM D 1319 - 14 Aromatics (% wvol) 25.0 11.2
ASTM D 3227 - 13 Mercaptan Sulfur (% mass) 0.002 0.000
ASTM D 42%4 - 10 Total Sulfur (% mass) 0.30 0.02
ASTM D 8¢ - 12 Distillation

Initial Boiling Point (°C) Report Only 183

10% Recovered (°C) 205 204

20% Recovered (°C) Report Only 212

50% Recovered (°C) Report Only 230

%0% Recovered (°C) Report Only 245

End Point (°C) 300 25¢

“distill,
{

ion": [

vi me_evaporated_value":0,
"te. ._method":"D 86",

JSON
"minimum_value":"Report Only"

ue":"",

orated_unit":"%",
':"15/03/13 13:01",

"volume_evaporated_value":"10",
"test_method":"D 86",
"maximum_value":205.0,
"value":204,
"volume_evaporated_unit":"%",
"time_stamp”:"15/03/13 13:01",
"unit":"C",
"minimum_value":

"volume_evaporated_value":"20",
"test_method":"D 86",
"maximum_value":"",
"value":212,
"volume_evaporated_unit":"%",
"time_stamp”:"15/03/13 13:01",
"unit":"C",
"minimum_value":"Report Only"

Js

25,000+ fuel records converted to flexible JSON schema

14



Unify disparate data formats /N~
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[GCXGC Summary |
nest injection Hydrogen content (weight %} 181 TN T = F\
:\;\;MM:DImM Average Malecular Wr (g/mole) 157 ‘L i J‘ \ \-\ ‘ \\\\
POSF-5699 -
— e [V GCxGC mmage ) "GCXGC": {
_— J "hydrogen_content™:{
benzene (C06) <001 2001 i Es -1 1 1 & < " "
rotuene (C07) 008 007 ] 1 118 oo value":14.14535214
e P e sl s k e "unit": "weight%" JSON
C4-venzene (C10) 351 3% * ,.cycloardmatic-Co9 < | |7
5-benzene (C12) 63 | 2: o . ¥
e T q il ‘ "average_molecular_weig SCh eéma
oentene (639 on | om TR ARHH "value":157.39510938854 744, .
::;I;ﬂ:emmeltl&-l lc‘: 101: “|: A" ‘ | l‘ "unit": "g/mole" S
 Diaromatics deyciEbSl }J
S TR Sl 1 il "average_molecular_fornula”:{},
aromaccts ox | o 'l aromatics”:{ 2
e cld:__ — "alkylbenzenes":{ =TT
= AT) HDO-SK/SAK HDC) mmm Blends "benzene (CO6)":{ } \
HEFA mmm F-T mmm DSHC wmm Conventional weight_percent”:"<@.01", \|-
100 = 100 volume_percent”:"<0.01 24!
E c }:
° go % 80 "toluene (CO7)":{ b
g = "weight_percent":0.07714387332835751, [
L 60 X 60 "volume_percent":0.07008267333123126
= : 8
£ 40 g 40 "C2-benzene (C08)":{
E o "weight_percent™:0.6332726642054612,
® 20 g8 20 "volume_percent":@.5719895957581519
- | I },
_ 0 0 "C3-benzene (C09)":{
g 100 _ 100 "weight_percent”:3.2063456256210885,
=) = "
o 8ot -S, 8ot volume_percent™:2.912859613763049
; (Y] }:
B 60+ = 60 "C4-benzene (C10)":{
") g\c: "weight_percent":3.9070687237521655,
';—; 40' g 40 ] Munluma nonsant™ -2 CC70Q2A2CCARDITQ
© B
g £
S 20+ S 20 1
[ © I I
S o - 0 -—

Site enables enhanced fuel comparison capabilities
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Enable fuel property evaluations

880
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DENSITY, kg/m3
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i |
(all F-T and HEFA)

D1655 Density limits
CRC World Survey limits

¢ UOP-2/JetA-1
uUOP-d/lJet A-1
o R-8/JetA
mSasol IPK/Jet A-1 y
#Syn S-8/JP-8 AShell GTL
AShell GTLIJP-8 oOSasol GTL-1
®Sasol GTL-1Jet A xSasol GTL-2/Jet A

ASasol IPK/A ©Renjet

#Renjet/JP-8 Sasol FSJF-1
Sasol FSJF-2 Sasol FSJF-3
Sasol FSJF-4

-50 -30 -10 10 30 50

FUEL TEMPERATURE, °C

Density vs. temperature for alternative,
conventional, and blends

Data from D4054 FFP Report (C. Moses, 2015)

L)

Analyzed AJF variance from D4054 FFP

report

— Found significant slope variance in all property
categories except surface tension

Generated thermophysical relations and
specification property value ranges

Extended CRC WFS report with AJFTD data

— Compared conventional fuels against AJFs
for various specification requirements
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Fuel Type Surface .
FIEERY) Variance Tension AL
Density SKA WFS y=-0.0751x +27.4
Isentropic Bulk Modulus HEFA, FT FT & HEFA y=-0.0741x +25.9
Specific Heat FT, FSJF SPK y=-0.0800x +25.9
Speed of Sound HEFA Renewables  y=-0.0771x +26.7
Viscosity SKA, HEFA CRC y=-0.0443x +16.0
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Domestic airport data highlight =A==
reporting inconsistencies
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Airport COA data demonstrate —A=
need for testing standardization =7\
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Composition-property evaluations
elucidate property dependency

ASCENT
e
225F id L S
220} v i | b
A é a
215} - s 0f
i o E 60 e
L u] . - o a
Select fuel 0012 - : [ o.333
2 . o205t U € 5l Ul
properties: DCN, ) et
] 2.00}F -0.025 L § a0l 0-495 v
195 ®
= L[] 30+ o ..
190} ” ol o og.( |
1;0 1;0 16‘0 17LO 18LO 2‘0 3;) 4‘0 52) 6‘0
MW (g/mol) DCN
180 a ’
‘ 80t s
-
Evaluate property )
- . ‘g
correlations - . . o | Eal s
?E, 160 o. 3 ‘g’
s | 0.424 S I AN % AT
= o -
ot -0,382 ’ £, 0.736 %
. oo a
30 L o
140 ' e A
- ; ; o : . 20t ®, e , g . . E
EI I m I n ate 20 30 DCN4O 50 60 1.90 195 2.00 ':/(2:5 ratig.lo 2.15 2.20 2.25
dependent ® 4751 A 6152 vV 4734 0] 7717 @ Conventional Fuels
. O 4658 A 6308 Y 5172 O 7718 A Alternative Renewable Fuels
prOPertles 5699 A 7695 v 5729 ). Z718 ¥ IPK/SPK Fuels
O 6169 A 7720 v 7629 0 7721 B Fuel Blends
@ 10264 4 11498 Vo 7629 10153
® 10325 A 10151 v 12344 W 12223 ¢ AFPET data
& 10229 B_12241 .

H/C:SP dependency indicates specification redundancy
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Multiple Linear Regression employs —A—
reduced independent property set A

Yuir = Bo + B1CPpcn + B2CPy /¢ + B3CPyw

Combustion Properties

Selected Fuel Properties

Net Heat of
DCN H/C Ratio MW [g/mol] Flash Point [°C] Freezing Point [°C] Combustion
[MI/kg]
Training Set — fuels across conventional, AJF, and blends
Fuel Property Bo B: B2 Bs
Flash Point 34.12 0.1497 -25.92 0.3902
Freezing Point 16.80 0.4877 -49.17 0.0346
Net Heat of Combustion 35.34 0.003780 3.635 0.003568
Kinematic Viscosity -10.14 0.004741 -0.5214 0.0942
MLR % Error
Testing Set . . . Net Heat of Combustion
Fuel Type Flash Point [°C] Freezing Point [°C] [MJ/kg]
Conventional 4.65 8.82 0.00
SPK 2.65 7.73 0.51
Conventional 6.41 3.08 0.79
Conventional 5.99 8.26 0.63
Blend 4.74 5.04 0.07
Renewable 1.84 5.28 0.84

Advances prior studies on limited conventional datasets

20



Testing focuses on unique :A:

1 —— LINPAR 1416

autoignition reactivit AN
g y ASCENT
Rapid Compression Machine (RCM) Equivalence ratio effect on ignition profile - o
01 1= 664 | i
704 \i'.| ]
60 —
8 5]
9 4
3 40-
g ]
A 0 30+
T: 600-850K 20
P . 1 '50 bal' 10 _
7: 3 - 100 ms o
0 él'> 1|0 1I5 20
Time [ms]
[gn/t/on dela y trena’s with NTC reg/on h/gh//ghted Conventional and alternative jet fuel total ion chromatograms
1 JP 5 1 nCyg e T she n-C,,
: -~ JP-8 : B n-Cys JP-8
--=- HRJ-5 //“ WWM\,M
- Shell SMDS Kerosene x o nax  OCal no,
--&-- Sasol HTFT-IPK A7t !
LPA-142 JP-5
10+ | U e
j —4-LPA210 i Lol

il

-: ol Tl s

25 30

Ignition Delay (1) [ms]

Reaction routes diverge at edges of operational envelope
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F-24 & G testi dd fuel —A—
evo testing address fue —A—
blending performance impact AN
/\EI:ENT
Surrogate species descriptions Surrogate species chemical structure
Class Species Formula Full name Figure ID = b
nCl11H24 C11H24 n-undecane a S S
n-alkane
nC12h26 C12H26 n-dodecane b
iCBH18 C8H18 iso-octane c c d e
iso-alkane iC12h26 C12H26 iso-dodecane d T gitad W laae
hmn C16H34 iso-cetane e -
C9h18-1 C9H18 propyl-cyclohexane f i / 2 S J [J‘
cycloalkane C10H20-1 C10H20 butyl-cyclohexane g < O O
mC11h22 C11H22 pentyl-cyclohexane h : j
. TMB124 C9H12 1,2 4-trimethylbenzene i 4
aromatic . . a A
t135mb C9H12 1,3,5-trimethylbenzene j
Gen 2 - P.=20 bar, ¢ = 0.5, T, =660 K
100% non-reactive EXP SIM
0 — - = F24 —— —-—-80/20
80% _ 60 —— —-—60/40 —— —-— 40/60 fr'—y—-——-—_

—— — .- 20/80 — —-— Gevo by 1

60%

40%
0%

Gevo F2G8 F4G6 F6G4 F8G2
mc9h18-1 mhmn ®mic8h18 mnc12h26 lt135mb

[$)]
o
T

I
o
T

Pressure [bar]

w
o
T

20 F

Results indicate F-24 fuel characteristics control LTC and
improve AJF blend reactivity
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This work delivers the following key

contributions

First dynamic jet
fuel data resource

Novel AJF
thermophysical &
composition-
property relations

Unique
autoignition

testing & kinetic
modeling

Disseminate
critical fuel
property data

Support fuel
pre-screening
& streamlining

Analyze fuel

performance

at low T, lean
conditions

Selected Fuels
10299
AJ FTD . ALTERNATIVE JET FUELS
- TEST DATABASE
10373
12381
8041

% 5319

9324

ASCENT

''''''

Compare selected fuels

\\\\\\\\\\\\\ TY CENTER

X X X x X X x

Fuel Property

Significant Variance

Density SKA
Isentropic Bulk Modulus HEFA, FT

Specific Heat FT, FSJF
Speed of Sound HEFA
Viscosity SKA, HEFA
7 P.=20 bar o= 0 5, T 660 K
non-| reactlve EXP SIM
—— ——F-24 —— — —80/20
60 F —— —-— 60/40 —— — - 40/60 TS
—— -~ 20/80 —— - — Gevo TR
T
S 50 A
£ 5
9 .-
S X .
g 40 ! I I '
2 R
o 2 .
o
30 M i .
a0
A .
20 et e i e’ e @
0 10 20 30 40 50 60 70 80
Time [ms]
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AJFTD is first national platform to store =A==

and disseminate jet fuel research A
AEI:ENT

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

altjetfuels.illinois.edu

Q Expanded Airport COA @ Data Management
i’ 4 Upstream/Downstream @ International Collaborations
> Processes

Feedstock End use production

production & & emission testing
logistics

Critical for collaboration in fuel research community
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Gen II database — under development ?A?

NSCENT

X ILLINOIS ENGINEERING

2% FEDERAL AVIATION ADMINISTRATION A;Q;
P9 National Alternative Jet Fuels Test Database &

« Same log-in
authorization

- Data submission
available for users

- Improved search
result accessibility

5
 Non Relational
x o s “ Data Analysis
AA COE ASCEN DATABASE ACCESS ADVISORY ONLINE I nte rface
COl = = CONN TIONS
FAA Center of i:ieplljl:lze in Alternative Learn about sriet;:::;etlssnand new user e e S

AJFTD is advised by a panel of experts
from the FAA, ARL, AFRL, NRL, and
NIST.
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Gen 11 upgrades directly interface
2

with dat

dse

-_ \__ 4
A= A =

ASCENT

AVIATION SUSTAINABILITY CENTER

Search Fuels

e

Selected Fuels

10299

10373

12381

8041

8319

9324

Compare selected fuels

Search by Fuel ID Search by Airport Search by Fuel Type
l oo AT
Fuel Name Fuel Description [+
10299 Sampled 5-23-13 from Tank F-3 ATJ Prior to Delivery Bio-derived Gevo ATJ from AFRL/RQTF Tank F-3. This testing is in support of @
the USAF Aernative Fuel Certification Program. * As of 29 May 2013, Tank F-3 contains 10,797 gal bio-derived ATJ. Sampl
10373 Off-loaded into tank $-16 @
. 902 Battelle Blvd. MSIN P8-60 Richland, @
flash_point
Number of tests: 6
Tests with plottable data: 6
omposition
58
| acidity_total
56 ° | additives_fsii
| aromatics_total
54 | contaminants_existent_gum
| contaminants_total_particulate_contamination
52 5 | contaminants_water_coulometric_karlfigaher_titration
| contaminants_water_reaction_interface_ dition
g 55 % I hydrogen_content
| msep
I olefins_total
48
| sulfur
I sulfur_mercaptan
46
44 o
42
Jan 2012 Jul 2012 Jan 2013 ul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015 Jan 2016
time_stamp

! | Show Plots

AJFTD moved beyond file

repository to interactive data tool
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JETSCREEN
JETSCREEN

Coordinator: Address:

DLR Pfaffenwaldring 38-40

Contact persons: D-70569 Stuttgart

Patrick Le Clercq and GERMANY

Bastian Rauch Email:
maroto@arttic.eu

A project gathering 15 partners from 4 European
countries:

# Deutsches Zentrum »
DLR fiir Luft- und Raumfahrt @ AIRBUS ZODIAC

German Aerospace Center AEROSPACE

Al The
@ University
» Of

Manchester P o 3
€ C Metropolitan Shetald:
£ CERFACS

{2\ POLITECNICO
REATA MILANO 1863
'fPEnergies ONERA
N nouvelles T e Ao

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant
agreement No 723525




Joint database vision - FAA & =A=
JETSCREEN W AN

One integrated database with associated proprietary dataset (when
necessary) containing:

— Detailed datasets from fuels world wide using common schema

— Data range: conventional and alternative fuels, neat and blends

- Task: Development of common database interface
— Different access levels depending on user group (Security)
— Common interface to data but using different database backends
(Mongo DB, DynamoDB) for the two databases

- Task: Development & application of analysis tools with

relevant stakeholders

— Different analysis tools based on programming platform and user needs
- Employ specification property focused, performance centered, and/or end-
use/ emissions targeted tools

— Similar analysis strategy for both programs regarding key metrics
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Joint database
expanded fuel

rovides access to
ataset

NSCENT

Span wide set of properties (Tier 1 — Tier 4, fuel impact)
Enable progress in different areas:

Safety & Reliability
Coordinate fuel data with
Global Aviation Data Management

» Track flight/ system issues with
fuel information

» Investigate any fuel-related
component failures

Connect AJF & flight data

(maintenance records)

» Show safety & compatibility of
AJFs with existing systems

» Increase market support for
continued integration

Expand fuel & flight records
» Increase safety for all
participants

Operations

Track fuel properties in use:

processing, supply chain, end use

» Improve quality control in fuel
production & supply

Make blend data accessible to

airports & airlines

» Demonstrate safe usage of
AJFs with detailed supply info

» Build trust between producers,
suppliers, & consumers

Expand fuel operational data

compilation & dissemination

» Increase system optimization
across industry

Engineering/Science

Statistical analysis for aircraft-

related properties

» Facilitate design of
components impacted by fuel

Model development &
validation
» Streamline approval, reduce

early stage testing
» Enhance development &

production of AJFs
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